Inhibition by phospholipids, lysophospholipids and gangliosides of melittin-induced phosphorylation in bovine mammary gland.
Melittin, a toxic peptide from bee venom known to inhibit protein kinase C (PKC) activity, induces, like sphingosine, phosphorylation of proteins, such as the 19 kDa and 27 kDa, in bovine mammary gland. This phosphorylation is inhibited by the addition of phosphatidylserine (PS). The present study was conducted to examine whether phospholipids (other than PS), lysophospholipids and gangliosides can inhibit the phosphorylation of cytosolic proteins from bovine mammary gland. The lipid effects were also explored in the sphingosine-induced phosphorylation for comparison. Like PS, phosphatidic acid, phosphatidylglycerol and phosphatidylinositol inhibited the melittin-induced phosphorylation. Phosphatidylcholine was less potent and phosphatidylethanolamine was inactive in inhibiting the phosphorylation. Similar results were obtained when sphingosine was used instead of melittin. Of the lysophospholipids tested, lysophosphatidic acid was most effective in inhibiting the phosphorylation induced by melittin. Lysophosphatidylcholine was inactive in reversing the melittin-induced phosphorylation, but it selectively suppressed the 19 kDa phosphorylation induced by sphingosine. Gangliosides inhibited both melittin- and sphingosine-induced phosphorylation and their effectiveness was: GT1b > GD1a = GD3 > GM3. Of the phosphoproteins, the 19 kDa was most sensitive to ganglioside inhibition. These results suggest that melittin-induced phosphorylation is selectively inhibited by specific lipids and also that the enzyme(s) responsible for the phosphorylation is not identical to the sphingosine-activated protein kinases.